An investigation of the phase diagram of the molybdenum-silicon system has been made in this laboratory by Searcy (1949) and L. Brewer, who heated known mixtures of the elements and submitted them to us for X-ray examination. A new phase was found whose composition corresponded to MoSi0.as+0.05. Powder-diffraction patterns of this phase were obtained using copper Ka X-rays with a 9 em. diameter powder camera and with a 'Norelco' spectrometer. The density of a small sample was determined by measurement of its apparent weights in air and in toluene. From these data it was possible to deduce the complete structure by a straightforward procedure depending only on the reflections of zero intensity. The result was checked by computation of the intensities of the observed lines.
The diffraction patterns corresponded to a primitive cubic lattice with a = 4.890 ± 0.002 A. The density measured by buoyancy was 8.4 ± 0.3 g. cm.-a, where the uncertainty is due to the weighing error of the small sample used. This value corresponds to a molecular weight of 592. The composition MoSi0.as~0.05 deduced from the phase studies corresponds to 91 ± 1% molybdenum. Thus there are 5-6_+ 0.3, i.e. 6 molybdenum atoms, and 2.1 _+ 0.3, or 2 silicon atoms in each unit cell. For Mo6Si~ the density calculated from the X-ray measurement is 8-97 ± 0.01 g.cm. -3. The difference from the measured value is not regarded as significant, because of the porous appearance of the sample tested by buoyancy.
Reflections were observed for planes hhl only ff AC3 l=2n. Also absent were 410, 430 and 531. All other lines up to hg+ kg+ l~= 38 were observed. These extinctions limit the space group to Oa-Pm3n and T~-P43n, which have sets of 2, 6, 8, 12 and more equivalent positions. The twofold and sixfold special positions for these two space groups are identical, so it is sufficient to consider 0~. The two silicon atoms must be in 2 (a)" 0,0,0; ½,½,½. Molybdenum in 6(b): 0,½,½; ½,0,½; ½, ½, 0; 0, 0, ½; 0, ½, 0; ½, 0, 0 does not permit the observed reflections 210, 320, 421, and others. The two remaining sets 6 (c) and 6 (d) differ by the translation ½, ½, ½, and therefore give equivalent structures when combined with 2 (a). Such a combination moreover requires all the observed extinctions. Therefore, the structure is:
Space group O~-Pm3n. where Fh, , is the structure factor, p is the multiplicity, and 0 is the Bragg angle. The numerical factor reduces the intensities to the arbitrary scale of the spectrometer values. The agreement of these intensities with the observed values listed in Table 1 [To face ~. 202
THE CRYSTAL STRUCTURE OF l~IoaSi
In this structure each Si is surrounded by 12 Me at 2-73 A. Each Me has 2Me at 2-44A., 4Si at 2.73 A. and 8Me at 2.99A. ~f vs=very strong; s--strong; m---medium; w=woak.
Thus molybdenum silicide is isomorphous with Cr3Si Bor4n, 1933; Strubturbericht, 1937c) and VaSi (Wallbaum, 1939; Strulcturbericht, 1939 a, b) . The structure is that of/?-wolfram, which has 8 W per unit cell, located in both the molybdenum and the silicon positions (Hartman, Ebert & Bretschneider, 1931; Strulcturbericht, 1937 a, b) . The compound UH 3 is similar, with 8 U in the same structure and with hydrogen in certain interstitial positions (Rundle, 1947) .
